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The 6 years, 3 months) did exhibit a decline in full scale, performance, and verbal scores. This child developed transient chest pain postoperatively which was not angina pectoris. Her preoccupation with this pain might explain the lower score.
It is difficult to ascribe the observed lack of change in intellectual functioning to any one factor. Certainly, recent technical advances in pump oxygenators and closer attention to hemodynamic parameters both intra-and postoperatively have reduced long term effects. These results are consistent with those of Silverstein et al.,5 which is the only similar study of the effect of extracorporeal circulation on children's abilities. However, the results of Silverstein's study were inconclusive for a number of reasons: psychometric studies were done on only seven of the total series of 24 patients. In addition, the nature of the subjects' heart lesions were not specified, nor were suitable control patients used. In view of this, our investigation may be considered the first well-controlled study of the effects of cardiac surgery involving extracorporeal circulation on children's intellectual abilities. Our findings are also consistent with Linde's9 findings that older children with cyanotic heart lesions have normal intellectual abilities.
This study of children is consistent with the work of Frank et al.7 with adults but is in contrast to Tufo's.6 Frank reported improvement of intellectual abilities in adults after surgery which he explained largely on the basis of practice effects. Tufo6 found that a very high percentage (43%) of the survivors of cardiac surgery showed lowering of certain intellectual functions. This discrepancy is difficult to interpret since different measures of intellectual functioning were used in the two studies. Frank interpreted this discrepancy as a function of sampling characteristics: the higher mortality rate and the more frequent gross CNS damage occurring immediately postoperatively in Tufo's sample would be expected to correlate with a much higher incidence of long term intellectual deficits. Gilberstadt,10 using the Wechsler Adult Intelligence Scale (as did Frank), found signs of intellectual deterioration in a group of 53 patients immediately after open heart surgery. However, the short span between operation and retesting did not allow for an adequate test of the hypothesis of permanent deterioration. Our findings are also consistent with those of Kornfeld2 who noted the absence of postoperative delirium in children.
The factors which account for the apparent higher incidence of neurological complications, intellectual deficits, and behavioral changes following open heart surgery in adults compared with children are still not completely known. Tufo6 noted that in adults cerebral damage was significantly related to increasing age and depression of arterial pressure. Kornfeld et al.,2 demonstrated that surgical stress (as measured by procedure time and bypass time) was comparable in adults and children and thus did not appear to be a factor which could account for the difference in postoperative behavior changes noted. He speculated that the relative neuroanatomic and neurophysiologic immaturity of the brain in children under age 13 may somehow play a role in their differential vulnerability to the effects of open heart surgery. Other factors seen in adults but not in children are calcification of damaged heart valves, a source of emboli, and cerebral atherosclerosis. Future studies relating various parameters to indices of neurologic intellectual and behavioral functioning in children as compared with adults are needed to provide more conclusive understanding of the mechanisms involved in psychologic and neurologic changes associated with cardiac surgery.
